The prevalence of chronic obstructive pulmonary disease (COPD), a common and preventable chronic disease, is on the increase, and so are the financial and social burdens associated with it. The management of COPD is particularly challenging, as patients have complex health and social needs requiring life-long monitoring and treatment. In order to address these issues and reduce the burden imposed by COPD, the development of innovative disease management models is vital. Nurses are in a key position to assume a leading role in the management of COPD since they frequently represent the first point of contact for patients and are involved in all stages of care. Although evidence is still limited, an increasing number of studies have suggested that nurse-led consultations and interventions for the management of COPD have the potential to impact positively on the health and quality of life of patients. The role of nurses in the management of COPD around the world could be significantly expanded and strengthened. Providing adequate educational opportunities and support to nurses, as well as addressing funding issues and system barriers and recognising the importance of the expanding roles of nurses, is vital to the well-being of patients with long-term medical conditions such as COPD and to society as a whole, in order to reduce the burden of this disease.
Introduction
Chronic obstructive pulmonary disease (COPD) is a common chronic condition associated with a rapidly increasing physical, social, and economic burden in terms of both direct healthcare costs including hospitalisations and medication and indirect costs (productivity loss, work absenteeism, premature retirement). 1 It is estimated that approximately 210 million people worldwide have COPD, 2 and its incidence is believed to be rising. 3 Mortality predictions suggest that COPD will become the third leading cause of death in 2020 and the fourth leading cause of death in 2030. 4 There is therefore an urgent need to develop innovative COPD management models. In this context, nurses are uniquely positioned to make a substantial contribution as they are often the first point of contact for patients and are actively engaged throughout the disease management process, frequently providing palliative care.
In this discussion paper we explore the role of nurses in the management of COPD and highlight some of the barriers which are currently preventing nurses from expanding and strengthening their role. We also suggest some possible strategies to help nurses overcome these obstacles.
COPD and nursing: from prevention to palliation
The nursing role in COPD -and essentially in all chronic diseases -is becoming increasingly important and is characterised by continuity of care. Nurses are involved in the management of COPD at all stages, from prevention to provision of end-of-life care within a variety of settings, both in the community (including patients' own homes and family practice) and hospitals. Nurses often play a key role in new care models based on different types of telemedicine support. 5, 6 Nurse-led consultations and disease management interventions are important interventions which enable nurses to provide, complement, or extend the care delivered by doctors. Nurse-led consultations carried out by experienced nurses frequently include tasks that traditionally belong to physicians, such as physical examination of patients, diagnosis and, in countries such as the UK, PRIMARY CARE RESPIRATORY JOURNAL www.thepcrj.org prescription of medicines. Nurse-led management interventions are aimed at helping patients cope with their condition and improve their quality of life. They include patient education, guided selfmanagement, smoking cessation, and pulmonary rehabilitation programmes.
Nurse-led consultations
Over the last decade there has been an expansion in the role of nurses in the management of respiratory diseases. A pilot study investigating the role of nurses providing respiratory care revealed that nurses were involved in the delivery of the majority (68%) of long-term respiratory disease management, primarily for asthma and COPD. 7 The results of a survey conducted in 2006 describing nurseled COPD clinics in general practice in the UK demonstrated that a large percentage of nurses in an advanced role recommended both pharmacological and non-pharmacological interventions, and autonomously provided follow-up care and confirmed diagnosis via spirometry. 8 Studies evaluating the impact of nurse-led care in the management of various chronic diseases revealed that nurses and doctors generated similar health outcomes for patients .9-12 Similarly, studies in both acute and chronic care settings have shown that care provided by nurses is as safe as that provided by doctors. 10, 11, 13 In addition, the systematic review by Horrocks et al. reported higher patient satisfaction with nurse-delivered care compared with care provided by doctors. 13 In particular, patients were given significantly more advice about self-management and self-medication during nurse consultations. More recently, a study involving Danish nurses delivering consultations to patients after cancer surgery identified one of the reasons for increased patient satisfaction in the continuity of care which is at the core of the nursing profession. 14 
Nurse-led management interventions
Traditionally, nursing care has been characterised by a holistic approach towards disease management. In COPD, nurses have been involved in delivering non-pharmacological interventions aimed at reducing symptoms and improving the quality of life of patientssuch as smoking cessation, increased physical activity, and pulmonary rehabilitation. 15 The increase in the prevalence of chronic diseases has led to the development of more comprehensive and multimodal approaches, combining some or all of these areas of traditional nursing care with patient education and mentoring interventions aimed at improving patient self-efficacy and enhancing long-term health status.
Smoking cessation interventions have been shown to be effective when used alone or in conjunction with other interventions. [16] [17] [18] Evidence of the effectiveness of more comprehensive nurse-led multidisciplinary programmes is also starting to emerge. A one-year longitudinal study in 103 COPD patients investigating the effect of a nurse-led programme of pulmonary rehabilitation argues in favour of a positive impact of nurses' interventions in the management of COPD. 19 Patients in the intervention group experienced a significantly greater improvement in exacerbation frequency compared with the control group; no significant differences in functional capacity or quality of life were seen. 19 A randomised controlled trial in 122 patients also evaluated the effect of a nurse-led care programme incorporating initial pulmonary rehabilitation and self-management education, provision of a written personalised COPD action plan, and follow-up care by monthly telephone interviews in patients admitted to hospital for COPD exacerbations. 20 The study indicated that these interventions were associated with a reduced need for unscheduled primary care consultations and a reduction in deaths due to COPD, but did not affect the hospital readmission rate.
A recently published 12-month controlled clinical trial in which nurses acted as mentors to 106 COPD patients to increase selfmanagement behaviours has shown that this approach significantly improved health-related quality of life (HRQoL), physical functioning, and increased time to death or readmission to hospital. 21 In addition, it has been suggested that comprehensive nursing practice addressing the needs of patients with COPD could be beneficial for patients and their families. 22 As COPD has a profound impact on both patients and their families, is complex and characterised by fluctuating symptoms, the education of families is extremely important for the effective management of this condition. The study by Ingadottir et al. involved 50 patients with COPD and was notable in that it was based on the establishment of family involvement. 22 In this study, nurses assisted not only patients but also their families in learning to assess and take appropriate measures in relation to symptoms, establishing a close collaboration with family members and other healthcare professionals. In addition, nurses addressed specific health-related issues according to the needs of the individual patient. All the main variables measured -such as disease-specific HRQoL, number of hospital admissions, nutritional status, and anxiety and depression -improved significantly; measures of HRQoL also reached a clinically significant threshold.
Despite these positive results, two reviews of clinical trials aimed at assessing the effect of various interventions (self-management education programmes, telephone follow-up, physical activity) that were led, coordinated, or delivered by nurses failed to show significant patient benefit. 23, 24 More research including larger numbers of patients is needed to establish fully the effectiveness of nurse-led interventions and which model achieves the best outcomes.
Nurses have consistently shown a positive contribution in delivering the hospital-at-home and early discharge schemes for COPD. 25, 26 Under these schemes, patients with acute exacerbations are cared for at home by a specialist respiratory nurse with the support of a hospital-based multidisciplinary team. These interventions are particularly important considering that COPD exacerbations are one of the most common causes of hospital admission and are responsible for an increased demand of hospital beds. Two systematic reviews evaluating the efficacy of hospital-athome care in patients with acute COPD exacerbations have shown that treatment of these patients at home resulted in a numerically reduced or unchanged mortality rate when compared with hospital inpatient care. 25, 26 This suggests that patients with acute exacerbations can be safely and successfully treated at home with support from respiratory nurses. In addition, discharge support and follow-up interventions, based on visits by nurses aimed at PRIMARY CARE RESPIRATORY JOURNAL www.thepcrj.org reinforcing education and promoting compliance with therapy, have been shown to be useful in shortening hospital stay. 27 
Expanding nursing practice: what are the challenges?
The increasing social and financial burden of COPD has driven the interest in clinical service innovations with regard to the management of patients. Nurses have considerably expanded their practice in recent years, particularly outside hospital settings. However, we believe that obstacles still need to be overcome in order to allow nurses to further strengthen their role and thereby contribute to the delivery of high-quality cost-effective care. The results of a nationwide survey which characterised the role of primary care respiratory nurses in the UK revealed that <20% of nurses performing spirometry to diagnose COPD had undertaken formal training. 8 Furthermore, 45% of nurses working in an advanced role who did not have accredited COPD training also did not have routine access to a doctor. This is of particular concern as UK practice nurses providing advanced-level care are routinely recommending or prescribing drug treatments.
Although research on the role of nurses in COPD management is still in its infancy, the evidence seems to suggest that this lack of training may affect the quality of care provided to patients and, in addition, have a detrimental effect on patient safety. A study by Bunker et al. investigating the effectiveness, feasibility, and acceptability of using practice nurses to diagnose COPD indicated that, although nurses were performing spirometry and interpreting results, there were a significant number of inaccurate diagnoses. 28 The authors suggested that these inaccuracies may be reduced by longer and more intensive training. 28 More recently, a study evaluating the efficacy in reducing the risk of hospitalisation of comprehensive care management programmes (30% of which were delivered by nurses across six different sites) has raised concerns over the safety of this type of intervention as increased mortality was observed in the treatment group. 29 The intervention consisted of four weeks of 90-min education sessions including an action plan to identify and treat COPD exacerbations and scheduled telephone calls from a case manager. Although the cause of the excessive mortality in this study is unknown, lack of appropriate training of healthcare professionals or patients involved in the programme in properly recognising symptom severity and starting appropriate treatment may be a factor. The importance of training is further supported by a study in other chronic conditions in which community and specialist nurses involved in delivering selfmanagement programmes have been shown to be limited in facilitating self-management in patients, mainly due to lack of professional confidence. 30 The study suggests that this problem could be overcome by providing further training and education to community nurses. In addition, a qualitative study exploring the involvement of practice nurses in the facilitation of selfmanagement for long-term conditions in the UK concluded that additional training and support was needed for effective delivery of self-management support, specifically in cognitive behaviour principles and practice. 31 However, it is starting to emerge that lack of training is only one of the issues that nurses are facing. A study investigating the potential for general practice nurses to act as health mentors to assist COPD patients implementing self-management and behavioural changes has generated interesting results. In the study, a high proportion of general practice nurses (74%) were unable to train as mentors due to either lack of financial support or workload pressure, suggesting that significant system barriers need to be addressed through new funding models and organisational changes. 32 This will only be possible if the role of nurses is formally recognised and institutionalised, which will also allow the definition of specific education requirements and appropriate remuneration. We believe that addressing these issues could result in nurses becoming more involved in prevention, care, and management of individuals with chronic diseases in general, and COPD in particular, and playing a more active role in new and more effective care pathways and interventions.
Conclusions
Nurses represent an appropriate resource to deliver care and support to individuals with COPD throughout the entire course of the disease. Even though more research is needed to establish the effectiveness of nurse-led interventions and consultations, there is some growing evidence to demonstrate the benefits provided by these interventions, particularly in relation to the hospital-at-home and early discharge schemes, smoking cessation, and pulmonary rehabilitation programmes as well as interventions aimed at improving self-management behaviour. Studies have also shown that nurses are able to deliver care that is as effective as that provided by doctors. However, a paucity of standardised competencies and specified training requirements -coupled with a lack of clinical supervision, appropriate funding, and workload pressures among nurses delivering COPD care -highlight specific areas for improvement. Nurses need to strengthen their role to plan and deliver more strategies to improve the quality of life of patients with COPD and reduce the burden of this disease in the future. In doing so, nurses cannot assume an increased responsibility in isolation. More coordinated efforts and better mentorship and support from colleagues, along with a formal recognition of their new role, is needed to allow nurses to provide high-quality, safe, and cost-effective care and, in that way, to optimise the use of limited healthcare resources worldwide.
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